Abstract -A variable-length code is a Ax-free code if no codeword is a prefix or a suffix of any other codeword. In fix-free code any finite sequence of codewords can be decoded in both directions, which can improve robustness to channel noise and speed up the decoding process. In this paper we prove a new sufficient condition for existence of fix-free codes and improve upper bound on the redundancy of optimal fixfree codes.
I. INTRODUCTION
Let p = { P I , . . . , p m } be the probability distribution of a source, and let C be a code for the source. The redundancy R of a code C is defined as the difference between the average codeword length L(C) of this code and the entropy H ( p ) of the source. We denote the redundancy of an optimal fix-free code by R f .
Ahlswede et ai. [l] have proved that for any source distribution 0 5 Rf < 2 . They have also shown that the lower bound 0 on Rf can not be improved. Later Ye and Yeung [6, 7] 7. S(vn) 5 2 and n 58 [8] .
In this paper we prove a new special case of the conjecture.
We show that S(v,) 5 implies the existence of a fix-free code C(vn) without any additional restrictoins on k l , . . . , k,.
As a corollary we obtain an improved upper bound for the redundancy of optimal fix-free codes. The results are formally given by the next two theorems.
RESULTS
and V i < n : kj 5 2p-2 [5]. 
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